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A CRITICAL LITERATURE REVIEW ON THE CONCEPT OF 
TEAM INTEGRATION IN INDUSTRIALISED BUILDING SYSTEM 
(IBS) PROJECT 
Abstract: 
Due to the combination of problems and issues that arose in the current construction industry such as 
fragmentation, less of productivity and quality, lack of sustainability etc, the Malaysian Government 
proposed a new solution through industrialisation technology called lndustrialised Building System (IBS). 
Although IBS was introduced over 40 years ago, with well-documented benefits and strong support from the 
government, the pace of implementation and usage of IBS is still slow and below the government targets. 
Investigation by some researchers identified that one of the main barriers of IBS implementation in the 
Malaysian construction industry is related to poor integration and communication among stakeholders 
involved during the design stage. A number of reports challenged the construction industry to create a fully 
integrated process capable of delivering predictable results to clients through processes and team 
integration. Responding to the challenge, this research hopes to respond this problem and help towards the 
betterment of the IBS Malaysian construction industry using an integrated design team delivery approach. 
Therefore, this paper will review and define the concepts of team, teamwork and integration within scope of 
construction project. In the second part, this paper will discuss the main dimensions that describe a team 
that has been fully integrated, followed by discussion on how the delivery team a responsible for the design 
and construction of a project can be integrated to work together. 
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INTRODUCTION 
The importance o f  the construction industry to national social-economies is no  subject for debate. I ts  
contribution to Gross Domestic Product (GDP), impact on  economic activity, government revenue, 
benefits o f  investment and employment is significant ( U K C G  Report, 2009). For  example, as a 
developing country, Malaysia is rapidly developing i n  every domain including construction. The 
construction sector is one o f  the main pillars o f  Malaysia domestic economy. The industry growth was at 
5.3% and contributed a 2.1% total to the GDP i n  2009 (CIDB, 2010) and i t  provides j ob  opportunities for 
800,000 people which are 8% o f  the total workforce (CIMP, 2005). The conventional method o f  
construction which is widely practiced i n  Malaysia is labour intensive, involv ing formwork fabrication, 
steel bending and concreting. I t  requires many wet trades on  site such as ski l led carpenters, plasterers and 
brick workers and can be hampered by quality issues and skills shortages (Hamid et al. 2007). Numerous 
researchers (Egan, 2002; Egan, 1998; Fairclougll, 2002; Latham, 1994) highlighted that improved project 
sustainability is required if the industry is to attract more work  and investments. This f inding supports 
existing literature which states that improved components, materials and construction methods, including 
standardization and pre-assembly is important factors towards sustainable project i n  construction industry 
(Nawi et al. 2009; Egan, 1998). 
RESEARCH METHOD 
This paper is a preliminary study to an ongoing PhD research o n  I B S  implementation and st i l l  at the 
init ial stage; therefore, the information presented in this paper is pr imar i ly  based o n  the thorough review 
o f  the relevant literature wi th in the scope o f  I B S  and construction fragmentation. Wisconsin (2008) 
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identified that a literature review is a "critical analysis of a segment of a published body of knowledge 
through summary, classification, and comparison of prior research studies, reviews of literature, and 
theoretical articles." A literature review seeks to describe, summarise, evaluate, clarify or integrate the 
content of information. Completing a literature review is usually a significant intellectual achievement in 
its own right, requiring the analysis and synthesis of previous work in such a manner that new 
understandings of that work are uncovered, and is opened for new research. Through the literature review, 
the definition, application, and related issues of IBS and team integration in the construction industry is 
examined and highlighted. At the same time, numerous tools and strategies developed to improve process 
and team integration in the traditional practice and its applicability for IBS will be discussed as well. All 
the data and information gathered directly from libraries, books, articles and other printed materials 
searched in the international and national journals, proceeding and bulletin. The results are not meant to 
be conclusive but rather a call for debate and a platform to gather feedback from construction fraternity 
on the topic. More evidences need to be established to support this paper and pilot study should be 
conducted to validate points and suggestions which have been highlighted. The authors are hoping that 
this paper will provide strong foundation for future research and as a preparation to write a 
comprehensive literature reviews. 
OVERVIEW OF MALAYSIAN IBS CONSTRUCTION INDUSTRY 
In an attempt to develop a sustainable development in construction process, the Malaysian government 
has taken the initiative in implementing a new or modem construction method called Industrialized 
Building System (IBS). IBS (known as offsite manufacturing in UK construction industry) is a 
construction technique in which components are manufactured in mass production under a controlled 
environment (on or off site), transported, positioned and assembled into a structure with minimal 
additional site works (CIDB, 2003). Similarly, Hassim et al. (2009) stated that this industrialization 
process is essentially an organizational process-continuity of production implying a steady flow of 
demand; standardization; integration of the different stages of the whole production process; a high 
degree of organization of work; mechanization to place human labor wherever possible; research and 
organized experimentation integrated with production. The benefits of IBS are numerous and far 
reaching. The benefits which could be gained from the implementation of this system help to speed up the 
construction process, decreasing cost, labor and wastages on site, and minimizing the effect of risk 
(Hassim, 2009; Kamar et al. 2009; Nawi et al. 2007; Thanoon et al. 2003 and IBS roadmap, 2003). 
Although IBS has been introduced for over 40 years, with well-documented benefits and strong 
support from the government, the pace of implementation and usage of IBS is still slow and below the 
government target. While many members of the industry are open to the idea, a major portion of the 
industry stakeholders are indifferent, perhaps due to resistance towards change, or insufficient 
information regarding the feasibility of change to TBS. Investigation by some researchers identified that 
one of the main barriers of IBS implementation in the Malaysian construction industry is related to poor 
integration and communication among stakeholders involved during the design stage (Kamar et al. 2009; 
Chung, 2006; Haron et al. 2005; and Thanoon et al. 2003). At present, common practice shows that 
manufacture of IBS components is involved only after the tender stage of the value chain. This lack of 
integration among relevant players in the design stage has resulted in a need for redesign and additional 
costs to be incurred if IBS is adopted (Hussein, 2007 and Hamid et al. 2008). There is a desperate need of 
a new approach of procurement using strategic partnering in the construction delivery system. 
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This barrier relates to the problem of fragmentation that has been well criticized by previous 
authors thus contributed to the issues of delays, increased lead times, increased costs and late supply of 
materials (Blacud et al. 2009; Abadi, 2005; Masterman, 2002; Love and Sohal, 2002; Dainty et al. 2001; 
Kamara et al. 2000; Ofori, 2000; Egan, 1998; and Anumba et al. 1997). 
Notably, these problems are similar to those associated with the traditional construction process 
(conventional methods) with which IBS is based upon; for example, rework, increasing costs and longer 
construction duration (Love et al. 2004; Evbuomwan and Anumba, 1998). Therefore, it could be proposed 
that learning from the improvements made to address the practice of traditional construction process 
could invariably solve the problems related to the lack of integration in IBS projects. Accordingly, such 
framework, tools or strategies used to form or enhance integration teams (especially for design and 
construction process) in the traditional construction process could be borrowed and applied to improve 
processes and team integration in IBS projects. As highlighted by CIDB (2009), improving procurement 
systems and supply chains is the key to achieving IBS success in the Malaysian construction industry. 
Therefore changes in the overall process are required. There is a consensus of opinion that TBS is best 
handled as a holistic process and requires a total integration of construction, manufacturing and design. 
REVIEWS OF CURRENT PROJECT DELIVERY PERFORMANCE 
Construction industry is well-known as complex, with its very essence, based on one-off projects and 
temporary relationships (Smith, 2004). This situation will significantly affect the flow of communication 
and coordination process among team's members thus contributes to adversarial relationship. For 
example, the current industry structure has much potential point for conflicts when each participant tries 
to pass on the risk to others within the work (Cox and Townsend, 1997). It is clearly present in the 
diversification of the goals of the designers and builder, whereas "the designer wants a functional design 
that reflects his philosophy and the builder wants a buildable product within reasonable risk limitations" 
(Mendelsohn, 1998). It clearly shows that 'conflicts, inconsistencies and mismatches' between all of 
project team members which is possibly due to simple misunderstandings or assumptions problem is 
mainly caused by the current construction traditional practice (Hegazy et al. 2001; Gardiner and 
Simmons, 1998). 
Previous research had continuously addressed the problems related to fragmentation within the 
construction industry which has separated design from construction (Latham, 1994; Egan, 1998; Egan, 
2002). This poor performance had been blamed on the adversarial relationships between parties in the 
construction process. The reports advocated for the replacement of adversarial relationships within the 
construction with cooperation. This has resulted in calls for the integration of the entire supply chain to 
improve buildability and reduce waste (Bourn, 2001). Further report by Egan (2002) also called for 
integration of the supply process, respect for people, culture of continuous improvement through 
performance measurement and investment in research and innovation. 
This paper will attempt to focus on identifying the overall concept of integration, which is include 
its definition, dimensions and current practice of frameworks for achieving fully integrated practice. The 
critical success factors (CSFs) for integrated project team that responsible for the design and construction 
of a project will also be discussed in order to improve team integration in IBS Malaysian const~uction 
industry. The following sub-section addresses the definition related to team integration as found in current 
literatures and the key definition within the context of this paper. 
Mohd Nasrun Mohd Nawi, Angela Lee, Kamarul Anuar Mohamad Kamar and Zuhairi Abd Hamid (2012), 
Critical Literature Review on the Concept of Team Integration in lndustrialised Building System (IBS) 
Construction Project, Malaysian Construction Research Journal, ISSN 1985 -3807, Vol. 9 (1) 
DEFINITION OF TEAM, TEAMWORK AND INTEGRATION 
In the literature many authors continually refer to teams as groups and groups as teams, neither perceiving 
nor implying any distinctions between them (Fisher et al. 1997). The distinction between the both terms 
are often unclear, although the terms 'team' and 'group' have been used to describe rather different 
entities (Brannick and Prince, 1997). Hayes (2002) argues that even both of the terms share some 
common characteristics such as membership, noims and cohesion, however they are fundamentally 
different. 
In a 'group,' members tend to be responsible and accountable for their own performance 
(Brannick and Prince, 1997; Katzenbach and Smith, 1993). Purposely, a group was created in general and 
in line with organization. Baiden (2006) clearly defines a group as a collection of individually skilled 
people put together for a purpose and members share information to reinforce individual performance 
towards achieving their goals and thus their performance is usually a function of what its individual 
members achieve. The group then develops into a 'team' when it is tasked with a specific and clear 
purpose and a common goal (Baiden, 2006; Kezsbom, 1990). 
In general, such authors suggest that a team is simply a group, but with something extra. For 
example, a team is defined as a collection of individuals who are interdependent in their tasks (Parker, 
1990) who share responsibility for outcomes (Sundstrom et al. 1990), who see themselves and who are 
seen by others as an intact social entity embedded in one or more larger social systems (for example, 
business unit or the corporation), and who manage their relationships across organizational boundaries 
(Cohen and Bailey's, 1997). 
Bringing people together however does not necessarily ensure that they will function well as a 
team (Baiden, 2006). Therefore, it must be a synergetic process in which the efforts of the team members 
surpass individual efforts (Scarnati, 2001) which means team members need to work with each other 
(inter-dependence) to succeed (Wilson and Pirrie, 2000). Those behaviors of members that engender 
information sharing, co-operative efforts by individuals working together and coordination of activities 
within the team are collectively called 'teamwork' (Baiden, 2006; Dickinson and Mclntyre, 1997). 
According to Nesan and Holt (1999), teamwork is one of the most widely recommended tools to 
improve quality of interface problem resolution and decision-making process in an organization. It is 
because teamwork enables effective tackling of complex problems by a pool of expertise, 
knowledge, skills and experience through the playing of multiple roles and leadership (Baiden, 2006; 
Harris and Harris, 1996; Ingram et al. 1997). Towards a successful teamwork in an organization 
however, it must be supported by major culture changes, organization structure and a working system as 
well. 
The term 'integration' is always being used and has evolved over time in order to describe 
groups, teams, and teamwork in the construction industry practice. In the construction industry, the word 
'integration' has been widely used to describe the concept of freely exchanging information between 
different participants in the construction process through actual examples have been limited and localized 
(Vincent and Kirkpatrick, 1995). Previous researchers identified integration in difference ways. Howell 
(1996) and Jafaari & Manivong (1999) identified integration as the merging of different disciplines with 
different goals, needs and culture in order to undertake a single task. It is an alignment of various 
processes to conformity with each other (Dainty et al. 2001). Other researchers identified integration as 
collaborative working and process for improving team culture and attitude among professionals 
disciplines (Austin et al. 2002), working in coherent manner (Moore and Dainty, 1999) and management 
of project activities in comprehensive, collaborative, structured and concurrent style (Love et al. 1998; 
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and Evbuomwan and Anumba, 1998). For the purpose of this study, it could be summarized that 
integration can be defined as a integrative design development by bringing all multidisciplinary teams and 
functional background working in a structured, consistent and simultaneous approach in order to achieve 
more efficient and high performance project. 
In the construction industry, the term of 'integration' has been used to describe a collaborative 
work environment culture created by all participants involved in a project either by individuals or 
organizations (Strategic Forum for Construction, 2003; Vyse, 2001). This culture is required in order to 
bring the various organizations that make up the project delivery team to work together more effectively 
as a single unit. An integrated delivery team for example, is a highly effective and efficient collaborative 
team that responsible for the design and construction of a project (Baiden et al. 2006). The team brings 
together various skills and knowledge, and removes the traditional barriers between those with 
responsibility for design and construction in a way which improves the effective and efficient delivery of 
the project (Achieving Excellence in Construction, 2003; Akintoye, 1994; Fleming and Koppelman, 
1996). 
Past researchers (Love et al. 2004; Anumba et al. 2002; Bromley et al. 2003; Cornick and Mather, 
1999; Dainty et al. 2001; Evbuomwan and Anumba, 1998; Love and Gunasekaran, 1998; Moore and 
Dainty, 1999; Strategic Forum for Construction, 2003; and Vyse, 2001), has identified six main 
dimensions that describe a team that has been fully integrated. Following on from these findings and a 
review by Baiden et al. (2006), the delivery team in a construction project can be described as 'filly 
integrated' when it: 
has a single focus, and objectives for the project (Koutsikouri 2008; Kim and Kang, 2008; Strategic 
forum for construction, 2003; Baiden et al. 2003; Bromley et al. 2003; Holland et al. 2002; Anumba 
et al. 2002; Austin et al. 2002; Vyse, 2001; Cornick and Mather, 1999; Evbuomwan and Anumba, 
1 998) 
operates without boundaries among the various organization members and work towards mutually 
beneficial outcomes (Love et al. 2004; Strategic forum for construction, 2003; Baiden et al. 2003; 
Bromley et al. 2003; Vyse, 2001; Love and Gunasekaran, 1998) 
freely sharing information among its members such that access is easy and not restricted to specific 
professions and organisational units within the team (Buildoffsite, 2008; Kim and Kang, 2008; 
Baiden et al. 2003; Vyse, 2001; Cornick and Mather, 1999) 
has a new identity and is co-located (Strategic forum for construction, 2003; Bromley et al. 2003; 
Anumba et al. 2002; Austin et al. 2002) 
operates in an atmosphere where relationships are equitable, offers its members equal opportunities to 
contribute to the delivery process and all members are respected (Koutsikouri 2008; Kim and Kang, 
2008; Baiden et al. 2003; Holland et al. 2002; Dainty et al. 2001; Vyse, 2001; Love and 
Gunasekaran, 1998) 
has a "no blame" culture (Koutsikouri 2008; Baiden et al. 2003; Holland et al. 2002; Strategic forum 
for construction, 2003; Dainty et al. 2001; Vyse, 2001) 
These dimensions of integration are summarized in Table 1. 
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Table 1: Literature based analysis of dimensions of intearation 
APPROACHES TOWARDS TEAM INTEGRATION 
Attempts at team integration in the construction industry have been largely focused on improving project 
procurement and the product delivery processes (Baiden et al. 2003). An integrated procurement approach 
gives clients a single point of contact for both design and construction besides creates an opportunity to 
implement constructability principles early during design stage of project (Masterman, 2002; 
Trigunarsyah, 2006). In the constructability principle, it considers contractors' role early in the design 
thus results on more constructible design and greater amount of cost savings, labor savings and less 
substance wastages (Jergeas and Put, 2001; Trigunarsyah, 2006). Further, Russell (1994) highlighted that 
early involvement of construction knowledge and experience approach can reduce the likelihood of 
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creating designs that cannot be efficiently built, thereby reducing design rework, improving project 
schedule, and establishing construction cost saving. For example, early involvement of contractor (ECI) 
has been selected as a contract delivery strategy towards integrated team and becoming more popular for 
a number of major construction projects especially in infrastructure (Edwards, 2007). 
In addition, studies by Anumba et al. (2002); and Love and Gunasekaran (1998) discussed that 
design and construct strategies and partnering arrangements have been used to integrate the project 
delivery team in the traditional construction industry practice. Further exploration in terms of enhancing 
collaborative efforts could help the industry towards a more responsive environment. Partnering delivers 
significant improvements in performance by empowering designers and specialist to do their best work. 
Other key objectives in pursuing this approach include addressing opportunistic behavior, power 
imbalance and lack of equity, cost overruns, and contractual and confrontational procurement strategies 
leading to disputes. The partnering approach allows for a more consultative manner of working and aims 
at achieving common goals driving at win-win collaboration. The incorporation of strategic partnering in 
the IBS is seen to be a value added and strong approach to its implementation and project delivery. This is 
due to the nature of the IBS construction itself that requires close integration and cooperation among 
stakeholders with regard to the upstream and downstream relationship of the project delivery system. 
Integrated forms of procurement, such as design and build, that bring together the design and 
construction phases of projects, have also been introduced (Bourn, 200 I; Stutz, 2000; Mohammed, 1999; 
Bowron, 2002). Similarly, IPD Guide (2007) introduced a new integrated project delivery approach 
namely as 'Integrated Project Delivery' (IPD) purposely to integrate people, systems, business structures 
and practices into a construction process. In contrast to the traditional construction practice, the team 
members in IPD are demanded to work together concurrently either in a decision making process or when 
trouble arises throughout the design, fabrication, and construction phases. 
On the other hand, the product delivery process has also been integrated to reduce the number of 
distinctive parties to a single all-inclusive party (Baiden, 2006). The several separate and phased 
processes involved have also been merged into system capable of delivering the same product in a single 
process. Those related approaches to improve team integration has been highlighted by previous 
researchers through the concept of concurrent engineering (Kamara et al. 2000; Evbuomwan and 
Anumba, 1998; Broughton, 1990); lean thinking (Huovila, et al. 1997; Matthews and Howell, 2005); 
'using a boundary object' (Fong et al. 2007; Forgues and Koskela, 2009); and integrated supply chain 
management (Khalfan and McDerrnott, 2009; Love et al. 2003; Vrijhoef and Lauri Koskela, 1999). 
Based on the above studies, it shows that an integrated delivery team is a highly effective to 
brings together various skills and knowledge, and removes the traditional barriers towards an effective 
and efficiency delivery of the project (Baiden et al. 2006; Achieving Excellence in Construction, 2003; 
Akintoye, 1994; Fleming and Koppelman, 1996). As highlighted before, the problem associated with the 
traditional construction process (conventional methods) are similar to IBS (i.e. rework, delay, dispute, 
wastage etc.). Tools or strategies used to form or enhance integration teams in the traditional construction 
process could be borrowed and applied towards effective integrated team and it looks significantly for 
overcoming the IBS constraints in the current Malaysian construction projects. 
Based on the findings of the previous studies as discussed above unfortunately it still has 
limitation either on developing tangible examples of 'full' integration or produce a list of key or critical 
success factor especially for the Malaysian construction project. It is worsened by the literature review 
which explored team integration frameworks, tools or strategies identified varying advantages and 
disadvantages between them, and this has obviously caused some confusion for industry practitioners 
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especially for the Malaysian TBS stakeholders in order to choose the best or an appropriate approach 
towards improved integrated team practice. Accordingly, research into integrated team practice is 
necessary in order to enhance the level of integration among stakeholders during the design stage if the 
full potential of TBS for both the industry and its clients is to be realised. 
As a response to this challenge and consistent with needs of the current construction industry, 
therefore, this research paper is generated in order to focus on identifying the critical factors of an 
integrated team that improves effectiveness of teamwork particularly in the design stage of IBS projects. 
At this stage, this paper will discuss on the critical success factors (CSFs) that based on the literature 
review of previous studies as fundamental elements for this research in order to develop a framework to 
meet this need. According to the literature review and workshop, 9 critical success factors and 28 sub- 
factors (components) were identitied as critical for an integrated TBS project. The factors have been 
grouped into three key elements: people, process and technology. 
The 'people' in this research refers to the personal and human factors such as work attitude, 
accountability, organization and leadership. It implies that a project team needs to firstly develop its 
people capability in order to achieve an effective integrated team. While, in terms of 'process,' the 
existing design and construction process which is based on the traditional approach needs to be changed 
and geared more towards a collaborative and integrative practice. The transformation process should 
include improvement in transparent communication; policy; procurement and contracts; and operational. 
Finally, integrated team practice has to be supported by 'technology'. Technology has been distinguished 
as an appropriate medium or tool for improving team integration to support and synchronize all the 
project's information and activities as a whole. The detail descriptions of each factor are given in Table 2 
below. 
Table 2: Descriptions of CSFs to achieve an effective integrated design team delivery in  Malaysian IBS projects 
Factor I Descriptions 1 sources 
Team accountability 
Personal working attitude 
Team Base Organisation 
Commitment, motivation and continuity 
Openness to learn with positive self-improvement 
Definition; "A hypothetical construct that represents an 
individual's degree of like or dislike for work". 
Sub factors (components); 
Definition; "All team stakeholders are responsible for the 
progress and performance of the project". 
Koutsikouri, 2008; 
Holland et al.. 2000; 
Jassawalla and 
Sashiltal, 1998 
Sub factors (components): 
'Sense of ownership' altitude 
Clear roles and responsible with an agreement 
Definition; "A group of people working in collaboratively under a 
flat and systematically structured and managed to pursue or carry 





Holland eta].. 2000; 
Kahn, 1996 
I / Sub factors (components); I 
Flat and direct organisation structure 
Early and flexibility of involvement - Appropriate skill with transparent selection process 
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Management of leadership 
Transparent Communication 
Policy 
Procurement and contracts 
Operational 
Definition; "Characteristics and capabilities of the team leader's 
skill and vision to manage and deliver team working culture in the 
project organization are communicated effectively to all members". 
Sub factors (components); 
Senior and top management support (i.e. in terms of scheme 
and commitment) 
Team empowerment (i.e. giving 'autonomy,' 'authority' or 
'power' in terms of decision-making authority or 
responsibility) 
Understand and maintain mutual team based benefits, risks, 
rewards 8 recognition; 
Well education and training 
Definitions; "Commitment of open, frequent and genuine 
communication at all levels in the integrated design team 
organization". This communication process provides tangible 
opportunities and a channel for all members of the team to directly 
involve, and to directly input into, the project goals, changes in 
policies and procedures, status reports, etc. 
Sub factors (component): 
. Symbiotic Relationship . Informal communication and relationship 
Mutual respect, trust and understanding 
Definition; "A plan or course of action as a design team intended 
to influence and determine decisions, action and others matters 
towards successfully integrated practice". 
Sub factors (components); 
. Clearly vision and mission, 
Insurance liability waiver policy 
Clearly direction with a single goal (i.e. to meet client 
customer focus orientation 
Definition; "A process of obtaining or delivering the project task 
(such as design) that must be underpinned by contractual forms 
which encourage the parties (team members) to collaborate rather 
than in competition". 
Sub factors (components); 
. Two stages of tendering process . Single contractual and procedures approach 
Relational and multi-entity contractual 
Definition; "A process or series of actions towards collaborative 
work environment for achieving a successful integrated team". 
This factor includes steps, facility, environmental and space that 
required towards integrated approach. 
Sub factors (components); 
Intensify planning with co-located of teams . Interaction space and utility 
Non-operational boundary 
Working integrative and concurrently 
Collaborative, independence and supportive climate 
Khang and Moe, 
2008; Appelbaum, 




Holland et al., 2000; 
Jassawalla and 
Sashittal, 1998; 
Belassi and Tuker. 
1996; Denison et al., 
1996. 
Koutsikouri, 2008; 
IPD, 2007; Smith, 
2006; Anumba et al.. 
2002; and Bowron, 
2002; Holland et al., 
2000; Pinto and 
Slevin. 1987 
Nifa and Ahmed, 
2010; UKCG, 2009; 
Baiden. 2006; IPD. 
2007; Egan, 2002; 
Holland et al., 2000 
Nawi 8 Lee, 201 0; 
UKCG. 2009; 
Eriksson et al., 
2007; Moriedge et 
al.. 2006; 
Kumaraswamy, 
2002; Egan. 2002; 
Jones, 2000; Ngowi 
2000 
Stapley, 2006; 
Baiden et al.. 2006; 
Love et al., 2004; 
Strategic forum for 
construction, 2003; 
Bromley et al., 2003: 
Anumba et al., 2002; 
Austin et al., 2002; 
Holland, 2000; Pinto 
et al.. 1993 
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applied in Malaysian IBS projects; and this is the subject of a current research project at-university of 
Appropriate Technology 
- z 
Salford and Universiti Utara Malaysia, involving multidisciplinary construction players especially the 
Malaysian TBS experts. Therefore, it should be noted that all the identified factors will be subject to 
inclusion or exclusion at the future validation stage of this study. 
Integrative mechanisms to co-ordinate activity and share 
knowledge (i.e. groupware system, integrated modeling 
software etc.) 
Project management tool1 technique 
lntegrative networking system 
CONCLUSION 
Definitions: "Appropriate mechanism or medium to co-ordinate 
activity; enhance interaction and knowledge sharing within a 
project team". This factor including communication facility, tool or 
system need in order to coordinate the detailed design and 
construction information among team members. 
All the CSFs that were identified from the literature reviews of previous studies however it needs 
a further validated with Malaysian TBS industry in order to see how the factors are applicable to be 
Although IBS has a solution towards improving constructions sustainability, the implementation 
of this system is still far reaching as it faces a lot of barriers like the lack of integration among 
stakeholders during design stage in the project life cycle. Therefore, an 'integrated project team' has been 
identified as one of the appropriate approaches that can provide an effective framework for integrating in 
order to overcome that problem. Unfortunately, the findings of the previous studies and tangible examples 
of 'full' integration, especially in the Malaysian construction industry, are limited. It is worsened by the 
literature review which explored team integration frameworks, tools or strategies as they identified 
varying advantages and disadvantages between them, which have led to confusion for Malaysian IBS 
practitioners as to how to select the best or most appropriate approach towards improved integrated team 
practice. In view of that, this type of research is needed in order to enhance the level of integration and 
communication within the team and process if the full potential of IBS concept for the industry and its 
clients is to be realized. Further, it is of interest to identify the key or critical success factors that are 
pertinent in improving the integration of design and construction activities, thus aiding communication 
and co-ordination among stakeholders involved during the design stage within IBS projects in the 
Malaysian construction industry. 
Koutsikouri, 2008; 
Stough et al.. 2000; 
Holland et al.. 2000 
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